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Figure S1: Photomicrographs of Griqualand West samples.  (a) Transmitted plane-polarized (left) and 
cross-polarized (right) light images of W2-100, showing cuspate, thinly-laminated micrite and 
herringbone calcite (hbc) associated with tentpole structure microbialite (not shown). (b) Transmitted 
plane-polarized light image of WJG3-27, showing micritized oncoids with intraparticle and interparticle 
blocky and poikilitic calcite cement. (c) Diffuse transmitted light image of GKP-1175 showing poorly 
sorted (200 µm – 1 cm) ooid-pisoid-giant ooid packstone/rudstone with quartz silt microfacies prior to 
neomorphic microspar recrystallization. (d) Transmitted plane-polarized light image of edge of giant 
ooids in GKP-1175, showing texture of neomorphic micospar. (e) Transmitted plane-polarized (left) and 
cross-polarized (right) light images of GKP-219, showing greenschist-facies metapelite with chlorite (Chl) 
and quartz (Qtz) replacing calcite (Cc). (f) Transmitted cross-polarized light image of W2-110, showing 
domal microbialite and herringbone calcite (hbc). 
 
 
 
 
 
 
 
 
 
 
Figure S2: Photomicrographs of Transvaal samples from the Frisco Formation at Rotterdam Farm. (a) 
Transmitted plane-polarized (left) and cross-polarized (right) light images of WJG9-19.3 showing 
pervasive, fabric-selective silicification of ooid grainstone. (b) Transmitted plane-polarized light image of 
WJG9-143, a cherty crystalline limestone (possibly grainstone) with silicified fractures. 
  
 
 
Figure S3: Reflected plane-polarized light photomicrographs of opaque minerals. (a) Image of 
Griqualand West sample WJG3-27, showing a rare, micron-sized anhedral pyrite (Py) grain and larger, 
euhedral magnetite (Mt) with anhedral hematite (Hm) overgrowths. Iron oxides and rare pyrite were 
only found in blocky calcite that fills fenestral pores.  (b) Image of Transvaal sample WJG9-143, showing 
anhedral pyrite (Py) and Cu-Fe-S minerals (likely bornite and chalcocite) with euhedral iron oxide 
overgrowths disseminated in cherty crystalline limestone. (c) Image of Griqualand West sample W1-
13.5, showing disseminated pyrite grains smaller than 5 µm-wide (bright) in neomorphic microspar. (d) 
Image of Griqualand West sample GKP 219, showing pyritization of greenschist. 
 
 
 
 
 
  
 
Figure S4: (A) Example of surficial oxidation of core WB-98 (sample WB98-969) (B) Scanned, polished 
quarter-core segment of WB-98 at 988’.  Dashed lines demarcate areas micro-drilled to compare pore-
filling calcite purposely admixed with a pyrite nodule (left) with black calcite in a roll-up structure. 
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Figure S5: Spectra of the standards used to fit the sample spectra. 
 
 
 
 
 
 
 
 
 
Figure S6: XANES spectrum (blue) and fit (red) for samples GKP 1175 (A), and WJG3 51 (B). GKP 1175d is 
an example of a good match between the fit and the spectrum. For sample WJG3 51, the kerogen 
standard affects the reduced part of the fit spectrum and adds a peak at 2473 eV.  In addition, the 
sulfate peak is poorly matched. This fit is thus assumed incorrect and not used in the main text, unlike 
GKP 1175d(x-axis in eV, y-axis in arbitrary units).  
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